females. The average age at the time of admission was 33 years, 7 months (Table 1) , and s years, 6 months at onset of the first symptom.
There was a history of convulsions in 43 (74 per cent) cases. Headache was complained of by 3~ (55 per cent) patients. Papilloedema occurred in ~5 (43 per cent) patients.
The average pre-operative duration of symptoms in all patients was 49 months. The longest was a 30-year history of convulsions, while the shortest was of convulsions of r months' duration. The localization of the turnouts is given in Table ~ and the relationship to convulsive seizures is shown in Table 3 .
Fifty-eight surgical specimens were re-examined. Twenty of these contained macroscopic cysts (34 per cent) while a further 7 had microscopic cysts (1r per cent). The incidence of convulsions is not related to the presence of cysts. Of the ~0 patients with macroscopic cysts, 14 (70 per cent) had convulsions. The incidence of seizures in those patients with cysts is therefore not different from the incidence of seizures in the entire group (74 per cent).
Calcium was present in 8 (14 per cent) histological specimens. Although calcium was seen by roentgen ray in 9 cases, in only 6 of these was there microscopic evidence of calcium in the tumour. In the other ~ cases in which calcium was found in the tumour there was no sign of it in the roentgenograms. Thus the total number of patients with calcification was 11 (19 per cent).
Four tumours showed some sign of increased malignancy (endothelial hypertrophy, pleomorphism, or giant cells, etc.), and mitoses were found in 1~ (19 per cent). Satellitosis was present in 3 tumours.
Operative Summary. Biopsy only was performed on 5 patients and was preceded by Torkildsen's procedure in 1 of these. Further resection was withheld in these patients for the following reasons:
No. 6. Tumour deep in motor and speech areas.
No. 18. Tumour deep in basal ganglia. Patient died on day of biopsy.
No. 21. Tumour deep in basal ganglia of a boy aged 14 with ventricular obstruction which had been relieved by Torkildsen's procedure.
No. 101. Frozen section of biopsy in an elderly patient showed a malignant glioma.
No. 104. After biopsy patient became aphasic and hemiparetic, and remained so for another year.
There was 1 operative death in this group of 5 cases. The remaining 58 patients underwent surgical removal of all or part of the tumour. In 5 cases (Nos. 50, 63, 64, 68 and 100), the tumour was seen to have crossed the midline to the other side. It might be thought that crossing of the tumour to the other side would be of poor prognostic significance. This, however, is not necessarily so. Three of the patients lived 5 years (No. 63), 3 years (No. 64), and 8 months (No. 68), respectively, after operation, but 2 died in the immediate postoperative period. Eight of the 53 patients were reoperated upon in the course of their immediate postoperative period. Nine of these 53 patients died in the immediate postoperative period (including 3 of the 8 who were re-explored). Five patients had a further excision of tumour 2 to 4 years later. There were no postoperative deaths in this latter group.
Thus, a total of 73 operative procedures were performed on 58 patients with 10 operative deaths, a case mortality of 17 per cent. The fact that a removal is known to be incomplete does not of necessity indicate a poor prognosis, but only that it was difficult for the surgeon to determine the limits of the tumour at the time of operation.
Of 38 survivors after operation (6 of the 44 survivors were lost to followup), 16 had what was thought to be a complete removal, and ~ an incomplete removal. The average survival of the 16 patients who had a so-called complete removal (ignoring the question of roentgen-ray therapy and including 6 patients who are still alive), is 3 years and 10 months. The average survival of the ~ patients who had an incomplete removal, including 10 who are still alive, is 4 years and ~ months. The survival and morbidity data are shown in Tables 4-10 inclusive.
In summary it may be said that of the original 58 patients, 10 (17 per * Received roentgen-ray therapy. ~' The A.S.E. classification after Penfield (Afanatomical, S-symptomatic, E=economical): 4 is a perfect score; 0 is complete failure. A perfect score means there is no major organic symptom or sign and the patient can work. cent) died in the immediate postoperative period, and 6 were lost to followup. Of the 4~ who were followed, 4 had biopsy only, and 38 had removal of tumour. Of these latter, 4 are normal and self-supporting; 10 are disabled but self-supporting; 3 are disabled and not self-supporting; and ~1 have succumbed but of these 7 were self-supporting before death.
~. ASTROCYTOMA DIFFUSUM There were ~3 cases in this group. Twelve of the patients were males, and 11 were females. The average age was 35 years at the time of admission (Table 11) and 31 years 7 months at the commencement of symptoms.
The average pre-operative duration of symptoms was 41 months. Nineteen (8~ per cent) patients were admitted with a first complaint of seizures. Ten (43 per cent) ~f these had no other complaint beyond their seizures and of these 10, 3 had no abnormal neurological findings. Nine (39 per cent) patients suffered from headache, and papilloedema was found in 6 Comparative survivals---piloid astrocytoma of cerebrum Table 1~ and the relationship of seizures to the region affected in Table 13 .
Twenty-three surgical specimens were re-examined histologically. A microscopic cyst was present in 1, calcium was seen in 3 and mitoses were observed in 4. Two patients had further operations. One was for a recurrence with a spread across the midline. A further removal was carried out and the patient (No. 37) is now alive and well without any sign of recurrence 8 89 years later. In the second case a further exploration was made but no removal of tumour was carried out.
A total of ~7 operations was performed on ~3 patients with 1 death. Case mortality was 4.34 per cent. In 5 cases in which the removal was believed to have been complete the average postoperative survival was 1 year and 10 months (5 dead, 0 living). Two of these patients had roentgen-ray therapy after surgery, while 1 had had a negative exploration followed by a very small roentgen-ray dose elsewhere, prior to surgery here. In 15 cases a known incomplete removal was performed and the average length of life after operation was 3 years and 7 months. Ten of these patients received postoperative roentgen-ray therapy (1~ dead, 3 living).
l%llow-up studies were complete on r patients. The survival and morbidity figures are shown in Tables 14-~0 inclusive. Comparative survivals--astrocytoma diffusum (22 cases) Residual Disability and not Self-Supporting--1 case
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Mild seizures ~-3 a week for 6 mos.; hemiparesis; partly ~0 4 yrs. 3 mos. cares for self; doesn't work * A =anatomical, S =symptomatic, E =economical: 4 is a perfect score; 0 is complete failure. A perfect score means there is no major organic symptom or sign and the patient can work. There were ~7 cases in this category. The average age of the patients at admission was 40 years (Table ~1) and 38 years at onset of symptoms. Sixteen were males, and 11 were females.
The average duration of symptoms before operation was ~5 months. In contradistinction to the piloid and diffuse groups, headache occurred as a presenting symptom more frequently than seizures. Eighteen (67 per cent) patients had headache and 17 (65 per cent) had seizures. Papilloedema occurred in 15 (60 per cent), and hemiparesis was more common in this group.
The location of the tumours and the relationship of seizures to the region affected are shown in Tables ~ and ~3. Macroscopic cysts were found in 7 (~6 per cent) instances. Only ~ (31 per cent) of the 7 patients had convulsions, and again there seems to be no reason to relate the presence of a cyst with the presence of convulsions, which were present in 65 per cent of all cases in this subgroup.
Twenty-seven surgical specimens were examined histologically. Microscopic calcium was not found in any specimen although it had been seen by roentgen ray in 4 (15 per cent). Three specimens showed some tendency towards malignancy while 9 (83 per cent) showed occasional mitoses. Operative Summary. Surgical procedures were carried out on 37 patients.
Two patients had a further removal of tumour 3 years, and 1 year and 10 months after the initial excision and survived a further 1 year, and 1 month respectively after their second operation. The latter patient was one in whom a complete removal appeared to have been carried out on the first occasion. Thirty-one operative procedures were carried out on 37 patients. There were 3 postoperative deaths, a case mortality of 11 per cent.
In 31 cases removal of the turnout (1 crossed the midline) was incomplete, and in 6 cases it was described as complete.
The average survival of the 6 patients with tumours that were thought to be completely removed was 3 years and 10 months (including 3 patients who are still alive), while the survival of the remaining 18 with known incomplete removals was 3 years, 7 months (including 3 patients who are still alive). Survival and morbidity are shown in Tables 34-30 inclusive. * Received roentgen-ray therapy. t A = anatomical, S =symptomatic, E =economical: 4 is a perfect score; 0 is complete failure. A perfect score means there is no major organic symptom or sign and the patient can work.
THIRD VENTRICLE ASTROCYTOMAS
There were 5 cases in this group. They are discussed separately because of the unique situation of the tumours and the problems associated with their operative removal.
The patients were aged 17, 37, 39, 1~ and 4 years respectively, with an average age of 2~ years. Three were males, and ~ were females. The average pre-operative duration of symptoms was 17 months but if the last case is excluded, that of a child with a large head and a decompression provided thereby, the duration is reduced to 10 months. Signs of increased intracranial pressure were present in all cases. In the first 4 cases there was papilloedema while in the fifth case there was a "crackpot sound" and an enlarged head. Two patients had had convulsions.
All 5 patients were operated upon through frontal bone flaps and an attempt was made to remove the turnout either through the corpus callosum or through the foramen of Monro.
Four patients died in the immediate postoperative period. The fifth, a boy aged 17, survived his first operation and continued asymptomatically for 6 years. During the War he worked in his father's factory. He was given a course of roentgen-ray therapy totalling4,000 r (turnout dose). Symptoms of ventricular obstruction returning, this patient was re-explored 7 years later and a further removal was carried out. He died 6 days later. At autopsy the tumour was found to have involved the hypothalamus, 3rd ventricle and interpeduncular regions.
Histological specimens were re-examined in all of these cases. The turnours have been classified as piloid astrocytomas. No calcium was seen. There were no mitoses but a cyst was present in one.
OPTIC NERVE ASTROCYTOMAS
There were 3 patients in this group. Their ages were 9 years, 5 years, and ~1 months. Two were female, and 1 was male. The average pre-operative duration of symptoms was ~3 months.
Two patients were admitted with signs of increased intracranial pressure, while the youngest had exophthalmos. Bilateral optic atrophy was found in ~, while papilloedema was present in the third. No patient had suffered seizures.
Radical removal of a tumour of the optic chiasm and hypothalamus was undertaken in 1 patienL a girl of 9 years. She subsequently lived a further 9 years but was blind and hemiparetic at death. A large removal was made in the other ~ patients, both of whom died the day following operation.
The 3 surgical specimens were classed as piloid astrocytoma. One contained microscopic calcium and a cyst while another showed mitoses.
:BORDERLINE ASTROCYTOMAS
This group consists of 5 cases in which, histologically, the tumour was predominantly an astrocytoma, but in each case it presented some areas that were by no means typical of this lesion, and yet it was found to be unclassifiable in any other way. These tumours have been variously subclassifled as "malignant piloid" (~ cases), "borderline astrocytoma" (~ cases), and "malignant astrocytoma" (1 case).
The average age of the 5 patients was 51 years; the oldest was 75, and the youngest ~ years. All 5 were males.
The average duration of symptoms in this group was 16 months, the longest being 3 years with convulsions, and the shortest being 3 months with increasing paralysis. Three patients had suffered from headache, 3 from seizures and 3 had papilloedema.
The general location of the tumours and the relationship of seizures to location are shown in Tables 31 and 3~. These tumours were not grossly cystic. Calcium was present in 3 cases and was seen in the roentgenogram in another ease in which it was not histologically visible.
Operative Summary. One patient (No. 75), a man of 75 years, had a biopsy and decompression only. He had had symptoms for only 3 months, and in view of his age it was felt that operative removal was not warranted. He died 8 months later. Four patients had a surgical removal (Nos. 30, 34, 93, 94). One patient (No. 30), aged 58, had a second operation 5 89 years after his first operation followed by a course of deep roentgen-ray therapy (6,500 r). When last heard from, he was alive and well--10 years and 3 months after his first operation, and without signs of muscle weakness. This tumour was situated in the right frontal region. Six operative procedures were performed on 5 patients. There was no operative mortality.
Follow-up data are summarized in Table 83 . Table 34 shows that the four subgroups of supratentorial astrocytomas affect patients at an increasing age in the order given, and that there is a concomitant increase in malignancy. Table 35 indicates that patients with diffuse astrocytomas have the highest incidence of seizures and the lowest of papilloedema.
It is probable that the higher incidence of seizures occurring with the diffuse astrocytomas is related as much to the site and rate of the growth as to its specific characteristics. Seizures are least common when the tumour occupies the deep or posterior half of the hemisphere. These two areas were not involved in any of the e3 cases of diffuse astrocytomas recorded here. Seizures are less common in cases of the more malignant gemistocytic astro- cytomas. It is a common observation that the more malignant tumours are more prone to produce paralyses and less likely to produce seizures, which may be because of a shorter life history. Four patients (3 gemistocytic and 1 diffuse) gave a history of previous head injury. In o~ it was related to the onset of symptoms. This seemed to be quite fortuitous.
Syml)toms were associated with pregnancy in 3 cases. In 1, symptoms dated from the commencement of pregnancy, and in a second from the time of delivery. Both tumours were diffuse astroeytomas. A third patient had been investigated at the age of 5 years and roentgenograms showed a ealeified mass in the midline of the skull anteriorly. Operation was refused. When the patient was aged ~6, and when 5 months pregnant, headaches and vomiting developed, and 1 week later she became hemiparetic. She was admitted comatose with deeerebrate rigidity and died after operation. She had a piloid astroeytoma of the interventrieular region. One of our patients had an undisturbed pregnancy and delivery 5 years after the removal of a left temporal astrocytoma, and was asymptomatic at her last examination 5 years 11 months after operation.
Astroeytoma of the brain may occur at any age. The peak incidence, however, lies between ~0 and 45 years.
The majority of piloid astroeytomas occurs in the fi-ontal lobe (40 per cent), the temporal lobe being the next most frequently affected. The frontal and the temporal regions contained 78 per cent of the diffuse astroeytomas and there was none posteriorly, and there was none of the gemistoeytie type in the occipital region.
Survival was longest in those eases of piloid astroeytomas occurring in the temporal region, but this region carried the poorest prognosis for the gemistoeytie type. The frontal region carried ahnost the poorest prognosis for the gemistoeytie type, and only a fair prognosis for the diffuse type. It seems likely that factors other than the site of growth have a greater bearing upon prognosis than the actual locality from which the turnout was removed since both long and short survivals were obtained from all regions.
Macroscopic cysts were present most frequently in the piloid group. There was no significant difference between the sm'viwd times of patients who had macroseol)ie cysts and those who had none, and they cannot be taken as an indication of benignity. Similarly, calcium was found most frequently in the piloid type. There was a slight but insignificant increase in survival of those patients as opposed to the whole group but, on the other hand, the few such patients in the diffuse group had a much shorter survival time than average, so that it is probably of no significance.
The presence of mitotic figures is by no means a definite indication of poorer prognosis. The survival time in 7 eases of piloid astroeytomas with mitoses was slightly above average, as it was in eases of diffuse tumours with mitoses. On the other hand, in eases of gemistoeytie astroeytomas with mitotic figures, the patients lived 1 year and 6 months less than the average of the whole group. A tendency toward malignancy was noted in 4 piloid eases and 3 gemistoeytie eases. There was no significant shortening of the survival time in either of these two groups.
There is not a great variation in the average survival time of patients in the three major groups who are still alive (Table 36) . It is likely, however, that with longer follow-up the more malignant types will drop out. A considerable problem is posed in the treatment of patients with diffuse astroeytomas. One (No. 37) treated by surgical removal on ~ occasions as well as by roentgen-ray therapy survived, and is still alive without evidence of recurrence, 9 years and 9 months after her first operation. Another (No. 23) had a eraniotomy with a large biopsy, but no roentgen-ray therapy. He survived for 9 years. Case 49 had a biopsy of an infiltrating lesion in the precentral gyrus, a course of roentgen-ray therapy and is still alive, 7 years and 10 months later. Other patients in whom large removals were performed lived for periods considerably shorter than these, some with roentgen-ray therapy as well, some without.
In the eases of piloid astroeytomas, there is very little difference in the average survival of those who had an incomplete and those who were thought to have had a complete removal (Table 87) . With longer follow-up there is no doubt that the balance will swing in favour of the so-called complete renlovals.
In the cases of diffuse aslroeytomas lhe average surviwd after in<'(>mplele removal was considerably longer than that after so-called complete removal, while in the gemistocytic group, the average survival after complete removal was 1 year and 3 months longer than that after the incomplete. The results of course may be affected by cautious reporting by the surgeon. From other longer follow-up studies it is known that patients in the piloid group may survive indefinitely after surgery. The writers prefer complete removal whenever possible. A 5-year survey of all patients with follow-up reports after surgery is given in Table 88 . Of 38 patients with piloid astrocytoma followed after operation (excluding biopsy), 17 were alive at the time of writing and 14 were self-supporting more than 4 years after operation. Of ~ patients with diffuse astrocytoma (including r with biopsy), 5 were alive and 4 (1 with biopsy) were selfsupporting more than 4 89 years after operation. Of r patients with gemistocytic astrocytoma, 5 were living and 1 was self-supporting more than 4i~ years after operation. Of ~1 deceased patients in the piloid group (excluding biopsy) 1~ survived more than ~ years, and 7 were self-supporting before death. Of 17 deceased in the diffuse group (including 1 biopsy only, 10 survived ~ years or more; interim follow-up incomplete) 5 are known to have led useful lives for several years. Of 19 deceased in the gemistocytic group (only 7 survived ~ years or more; interim follow-up incomplete) 3 are known to have led useful lives.
Of the 84 patients with astrocytoma of the cerebrum (excluding the 3rd Table 40 .
Plain roentgenograms of the skull were done in 93 cases (Table 41) . Pneumoencephalography was performed 50 times on 47 patients (Table   Ventriculography was performed on 6~ patients (Table 43) . Localization was correct in 88 per cent of cases and adequate in the remaining 1~ per cent. There were 44 astrocytomas located in the posterior fossa. They have been subdivided according to their gross site of origin as shown in Table 44 .
The average age at the time of admission of patients with midline tumours was 15 89 years, and of those with hemispheral tumours, 1~ years. The average age of all patients except those with pontine tumours, which will be considered separately, was 13 years, 11 months. There were ~7 males and 14 females. The average duration of symptoms was 7 months in the midline cases and 17 months in the hemispheral cases. In the ~4 midline cases, symptoms of increased intracranial pressure appeared before or at the same time as those of cerebellar dysfunction in 18 instances. Some sign of cerebellar damage was elicitable in every case but one. In the 15 hemispheral cases symptoms of raised intracranial pressure appeared first in 8 cases. In every case signs of cerebellar damage were clicitable.
Headache, vomiting, papilloedema, and unsteadiness of gait occurred about equally in the two groups. Papilloedema occurred in 80 per cent and optic atrophy in 4-7 per cent of cases. Double vision was twice as common in the hemispheral cases. Dizziness was more than four times as common in the midline cases. Nystagmus was more common in midline cases. Hyporeflexia was more than three times as frequent in the hemispheral cases. Paresis of the 7th nerve was five times more common in the hemispheral cases. Enlargement of the head was four times as frequent in midline cases; however, examination of the age incidence suggests that this is probably attributable to chance selection.
All 41 patients underwent surgical intervention. There were 4 postoperative deaths, a case mortality of 9.7 per cent.
Five patients had further surgical procedures as follows:
No. 1. Re-operation after 71 years for recurrence of symptoms, but no tumour was present. Cysts were excised from both hemispheres. Forty-one surgical specimens were re-examined. All were classified as piloid astrocytoma. Two of these (Cases ~7 and !~9) were considered to be slightly more malignant than the others but not sufficiently so as to warrant their being placed in a separate category.
Macroscopic cysts were present in 18 (75 per cent) of the ~4 midline cases, and in 14 (98 per cent) of the 15 hemispheral cases. Three cysts were present in 1 patient who had been operated upon previously, elsewhere, and in whom the site of origin of the tumour was uncertain (No. 4).
Microscopic calcium was seen in 5 hemispheral eases (Nos. 5, ~8, 31, 33 and 35) and in ~ midline eases (Nos. 10 and 41). It was demonstrated by roentgen ray in ~ cases (Nos. 5 and 10). Mitoses were seen in ~ midline tumours (Cases 8 and 3e), 1 cystic and 1 solid, and in 1 hemispheral tumour without cyst (Case e).
CEREBELLAR ASTROCYTOMAS
Midline CerebeUar. There were ~4 cases in this group. Four (16.66 per cent) patients died in the immediate postoperative period. They had cystic tumours with extensive involvement. Another patient (No. 10) has been lost to follow-up.
Thus 19 patients were available for study of postoperative results. Four of these died within ~ years of surgery (Nos. 17, ~5, ~6, ~9). One had a cystic tumour, and 3 had solid tumours. In the case of the cystic tumour, removal was believed to have been complete. In the 3 patients with solid tumours, removal was known to have been incomplete in ~ of them, and although a complete removal was believed to have been effected in the third, the tumour was somewhat more malignant than usual.
Fifteen patients are alive, their postoperative periods ranging from 4 89 to 14 years (Table 45 ). Eleven are in good health and work or attend school.
Four carry a disability and 8 of these do not work. No. 40 is blind and Follow-up and morbidity data are summarized in Tables 47 and 48 . * A = anatomical, S = symptomatic, E = economical : 4 is a perfect score; 0 is complete failme. A perfect score means there is no major organic symptom or sign and the patient can work.
Site of Origin Uncertain. There were ~ cerebellar astrocytomas in this category. There were no postoperative deaths. Case 3 has survived 13 years and 10 months since operation and is free of signs, with an A.S.E. code of 444. Case 4 has survived 13 years since second operation performed here and ~0 years since primary operation performed elsewhere. Muscle recession was for strabismus. A.S.E. code is 344.
Diagnostic Localization. :Plain roentgenograms of the skull were taken on 31 patients. Signs of increased intracranial pressure were present in ~4 (77 per cent). Calcium was present in r (6.5 per cent). Seven patients had a normal roentgenogram (~ per cent). There was an unrelated abnormality in e (6.5 per cent).
Pneumoencephalography was performed on 5 patients, twice on 1 patient, three times on another. It was adequately localizing in 1 case only, when the tumour was located in the hemisphere.
Ventriculography was performed on 37 patients and gave a correct localization in every case. The cerebrospinal fluid protein was estimated in 7 of our cases and levels ranged from 35-178 rag. per cent. The ventricular fluid protein was examined in 15 cases, and the levels ranged from 10-49 mg. per cent.
Electroencephalography was performed on 10 patients. Localization to the posterior fossa, or better, was obtained in 5 (50 per cent) cases. An abnormal but non-localizing record was obtained in 3 (80 per cent) cases, and an incorrect localization in e (e0 per cent) cases. In 41 cases localization was made: Of 3 patients, ~ were male and 1 was female. The average age at the time of admission was 6 years. Symptoms had been present for 3 years, 4 months, and 1 month respectively. In the first case these had consisted of headache and increased intracranial pressure, while in the other ~ cases symptoms of paralysis were more marked than those of ventricular obstruction. Signs of involvement of the pyramidal tracts and paresis of one or more of the cranial nerves were present in every case. Nystagmus was present in all 3 cases and papilloedema in 1 patient.
Surgical exploration was performed on all 3 patients. No removal of tumour was possible. All died within 1 month of the operation.
The tumours were all classified as piloid astrocytoma. There were no cysts in any of the specimens and mitoses were seen in only 1 tumour. There was no microscopic calcium.
Roentgenogram of the skull was normal in ~ cases. In 1 patient (No. ~0) who had had headaches for 3 years, there was evidence of increased intracranial pressure. There was no abnormal calcification seen in any of the roentgenograms.
In I case (No. 2~), neither pneumoencephalography nor ventriculography definitely localized the lesion to the pons, though its position in the posterior fossa was confirmed. In Case 15, localization was made clinically, and in Case r it was made by ventriculography.
Cerebrospinal fluid protein varied from 58 to ~44 mg. per cent in the spinal fluid and from 15 to 54 mg. per cent in the ventricular fluid.
Electroencephalography was performed in 1 case (No. r162 This showed a deep-seated lesion without evidence of lateralization.
DISCUSSION OF POSTERIOR FOSSA ASTROCYTOMAS
Apart from minor differences in symptomatology and physical signs, there is nothing that would enable the clinician to differentiate a midline cerebellar lesion from one in the cerebellar hemisphere. Ataxia, especially truncal ataxia, is reputed to be associated with midline lesions but was associated about equally with turnouts of the cerebellar hemispheres.
Tumours of the pons produced a higher incidence of pyramidal tract signs. If 3 cases can be considered significant, nystagmus was present in 100 per cent of pontine cases as against 47 per cent of cerebellar cases. Symptoms were present on the average for a longer time in patients with a hemispheral lesion than in patients with a midline lesion.
The pontine astrocytomas occurred at a slightly earlier age (average 6 years) than did the others (average 151 and l~ years), and the symptoms were somewhat more bizarre. Papilloedema, which was present in 78 per cent of the patients with cerebellar tumours, occurred in only 33 per cent of the 3 with pontine tumours.
Histologically the tumours did not vary greatly in their characteristics. Cysts were present slightly more frequently in the hemispheral astrocytomas, and there was none in the pontine tumours.
From the surgical standpoint tumours of the cerebellar hemisphere are a better risk, both at the time of operation and over the years, than the midline tumours. There were 4 operative deaths, all occurring in cases of midline cystic astrocytomas. There were 4 deaths during the following ~ years, all occurring in midline cases. Three of the tumours in these cases were noncystic. There were no operative deaths among the hemispheral cases (3 have been lost to follow-up), nor have any of the patients died since discharge from hospital. This also applies to the 3 cerebellar cases of uncertain origin listed separately.
In this series 3 patients with noncystic midline tumours, of a total of 6, are alive more than 10 years after operation. The average duration of symptoms of the 3 patients who lived was 10 months, while the duration of symptoms of those who died was 5 months.
At surgery, a complete removal was believed to have been performed in 70 per cent of the midline cases and in 73 per cent of the hemispheral cases. Of the 7 patients with midline tumours in whom an incomplete removal was performed, 4 (57 per cent) are still alive and well 13[, 1~, 8 89 and 4 88 years later. Two (~8 per cent) died within a year, and 1 (15 per cent) died at the time of surgery. Of 3 patients with hemispheral tumours so treated and followed, all are still alive 9 89 9 89 and 5 years later (100 per cent). On the other hand, a complete removal was thought to have been performed in 16 midline and 8 hemispheral cases. Of the former group, 4 (~5 per cent) patients died postoperatively, and 3 (13 per cent) died within 3 years. The remaining l0 (63 per cent) are well for periods of 4 to ] 4 years. Of the 8 patients who had complete removal of hemispheral tumours, all are well for periods of 4~ to 13 89 years (100 per cent).
All 3 patients with pontine lesions died either at surgery, or postoperatively. Surgery should be directed towards the relief of ventricular obstruction in these cases, rather than to a fruitless attack upon the tumour, provided the diagnosis can be made in advance.
A total of 41 patients with cerebellar astrocytoma have been treated by surgical removal of the tumour. Four patients died at surgery. Five underwent further surgery, only 1 of them for recurrence of symptoms which turned out to have been caused by cysts. The case mortality was 9.7 per cent. Twenty-nine patients are known to be living (4 have been lost to follow-up, but 1 of these was known to be alive 5 years postoperatively). The known number of 5-year survivals is 36 (76 per cent) out of 34 patients followed. The survival time and present condition of the 39 patients known to be living are shown in Table 49 .
III. SPINAL CORD ASTROCYTOMAS
There were 11 astrocytomas of the spinal cord. The average age of the patients was 30 years; the eldest was 51 years old and the youngest 8 years. Nine were males and 3 were females.
Three of the lesions were located predominantly in the cervicomedullary and cervical regions, 3 in the cervicothoracic, 4 in the thoracic and 1 in the sensory level either unilaterally or bilaterally, related, presumably, to bilateral impairment of cord transmission. In every case the lesion was thought at surgery to extend slightly further up the cord than the sensory level would indicate, and this is to be expected.
Lumbar punctures were performed in every case, and either a myelogram or a manometric examination and protein studies were carried out. Table 50 shows how the spinal fluid protein value increases as the level of the block descends the spinal cord.
In 4 cases, a large eyst was present. Several small cysts were present in 1 additional ease. Microscopic calcium was present in ~ eases. No mitoses were seen in any of the tumours.
Eleven patients were operated upon. Two died in the immediate postoperative period, a ease mortality of 18 per eent, and 1 patient was operated upon twice. In both these patients who suceumbed (Nos. 8 and 8) the tumours were situated in the cervieomedullary region, and neither was completely removed. A third patient (No. 11), with a cervical tumour, had a biopsy only, and died 1 month after operation, at home. Thus, no patient with a purely cervical lesion lived longer than 1 month after operation.
Three patients with eervicothoracic lesions had a biopsy (No. 1), or a partial removal (Nos. 7 and 9). Two of these patients were given deep roentgen-ray therapy. One of them only, the patient (No. 1) who had a biopsy, is alive and works every day, but is paraplegie (4200 r tumour dose Of the 4 patients with thoracic astrocytomas, ~ had apparently complete removal of tumour and roentgen-ray therapy. One (No. 10) is well and almost asymptomatic 7 years after operation and he is working and earning his living (tumour dose, 5500 r). One (No. 4) died 18 months after operation (tumour dose, 4~00 r). The third (No. ~) had a biopsy only (tumour dose, 3500 r), but has been lost to follow-up. The fourth (No. 6) had an incomplete removal, no roentgen-ray therapy, and died 6 months after operation.
One patient (No. 5) with a lesion in the thoracolumbar region, had a biopsy and no roentgen-ray therapy. He has been lost to follow-up.
The results of therapy in cases of spinal cord astrocytomas are summarized in Table 51 .
It is clear that the outlook in the cervical case is extremely poor, and that surgery has virtually nothing to offer. Almost the only thing that could be done would be drainage of a cyst followed by roentgen-ray therapy. However, roentgen-ray therapy itself causes oedema of the spinal cord tissue, and it is likely that the swelling produced by this treatment alone would be enough to result in medullary paralysis. The outlook for this type of tumour --as for all tumours in that region--is therefore extremely poor. In the cervicothoracic region the situation is not quite so hopeless. One patient is still alive and working 12 89 years after operation, while 2 other patients (Nos. 7 and 9) died an average of 4 years and 2 months after operation. The patient who had roentgen-ray therapy did not live as long as the patient who had none.
In the thoracic region the situation is similar. One patient is alive after a complete removal of the tumour and roentgen-ray therapy. Two patients lived an average of 1 year after operation--the patient who had roentgenray therapy lived longer than the one who did not.
Of 11 patients, therefore, 2 died postoperatively, while the remainder lived 1 month, 6 months, 1 89 years, 3 years, 5 89 years, 7 years (alive and well) and 121 years (alive, but paraplegic). Two patients have been lost to follow-up.
